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(57) Abstract: 



PURPOSE: A chip scale package is provided 
to improve adhesion reliability by broadening 
a contact area between a ball pad and a 
barrier metal layer on which a solder ball is 
formed. 

CONSTITUTION: A chip scale package(90) 
comprises a plurality of chip pads(12), an 
integrated circuit chip, a lower insulating 
layer, a metal interconnection layer(17), an 
upper insulating layer, a barrier metal layer 
(66) and a solder ball(70). The plurality of 
chip pads are formed on an upper surface. 
The integrated circuit chip has a passivation 
layer(14) for protecting the chip pads. The 
lower insulating layer is formed on the 
passivation layer to expose only the chip 
pads. The metal interconnection layer has a 
ball pad(62) to which the solder ball is 
connected, provided on the lower insulating 
layer while connected to each chip pad for 
realigning the chip pads. The upper insulating 
layer has a connection hole to expose the 
ball pad, provided on the metal 
interconnection layer and lower insulating 
layer to protect the metal interconnection 
pad and connection hole and near the 
barrier metal layer existing on the ball pad. In 



particular, the chip scale package comprises an iron part composed of the upper insulating layer 
in a central portion of the connection hole to improve adhesion of the solder ball on the ball pad 
by broadening a contact area between the solder ball and the ball pad. 
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(54) £J ^91181 HH3IXI 



¥ ±3|IS HH5MXI0il 33£S, 2|^a*?B»S i§9b ^CH MOI USSfe: M ^CH M AfrOISI § 

& ±im&m s&aispi mmo\, & igg &¥boii sas ^^ohsi u dhh2k &d\ a m^mm ss6n?i m# 
^soi uif; si nnH°i m\ mm&m mow m&mm mj\ a hhhhi 

XHdH^M ?\mO\ MD\ & £^£JCH £M 8h¥ &0II SaSffl, irCH MOI U^H 4* 81 M HHES 

3±£r dH<y#^: MD\ 3^ bH<yee £SSH?I 5\t\0\ MD\ 3^ bH<y#^ 6h¥ M&m MOW 8g£IH, 6PI ■ HH 

^g£j£^ ^soi m^ a a sat; mj\ m nun, ^ ^oii age 3^ 

S; §J &UI § HUE. 6PI §^ &0|| ^CH M;M SB SUM , MD\ ^CH M EHH A>0|£| g^? S 

k35i ^CH MHJ M HHHOII CH» S^AI^IUI &3| ^SHJ g£J ¥S0|| &¥ I9§25 mM 
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£ ie si mumm 3* m&mo\ sj ^^i^ hh^ixim soi^fe 

EE 2te £ 1SI 2-2£ 

£ 3^ SllOlffl ^EHOil Aj2J Si ^5HIEJ HH 3 1 XI CHI A r §Sfe H*£«l 3IOIHHS 311^2! 2S UBLHfe: i3£, 

£ 4~ ^ aSOil rjTJg Si HHH2I XHdH^M flff 3^ OHdSOl SJ ^5HIE1 HH3IXIM SOI^cr SS^^Al, M HH 

HHi vmoii s^i- &EHS SOI^h 

10 : *j£ie 3IB 12 : M HHH 

14 : M^^e 16, 36, 66 : 

17 : ^ dH£S 20, 90 : SI ^5HISi IIH5HXI 

22, 62 : M HUH 30, 70 : #CH M 

40 : flIOIffl 50, 80 : SI 

63 : H¥ 82 : SJ 



msoi ^8ftr Jim % j sotsi maiiim 
s ?noim ai ^ chi ah Hi>&afc sj iih^ixioii ae ass. ch^ fir/disKWfe m ehhoii cue ^ch msj §h 

AlSJ^M »^AIU 4 s 2lte SI ^3HlgJ (Chip Scale Package; CSP)CHI 51010. 

s^^shj *Atii= asst. ±a». cpitea. nafeaan ^ <^^^m ^ xhimm h^s^i x-ii^eF 

5101^. 01 £f «g HIM ^3I2J i^I ^(sSi^ll »te efie!" 31* §SJ oVJtDl Ul^ HH3IXI £^J ^i^oick 

SJ ^5Hlii EH5IXI (SEfe SJ AfOI^ nH5|XI)^ Bawl UHSaOi SI&a:Z2 2AS= AH^g HH3I XI ^tjS^Aj, id^ 

^ hh^i xi chi bimoi §§§§ Dtx\n 9XQ. m rasixia d\& a hh^ixisj 321010. 

JEDEC(Joint Electron Device Engineering Council), El AJ(Electronic Industry Association of Japan)2j- BE 

a mm°] §21011 if =2 , si ^shiej hh^ixi^ si 32121 1.2™ oimsi hh^ixi b:mm d\eq. 

sj md\x\t= a x\m siaa, #ch a»2i. a»a, 0112 a ^= gj» aoi ^ush oie^oi s^ej^ xhi 

ggOjl Alga CM. DSPCdigi tal signal processor), ASIC(appl icat ion specific integrated circuit), 0K)|3£ 
■ a(micro controller) §Hr 9^ BESI ^XrMOl SI ±3\\m HH3IXI 2f Oil ^SSCf. EB, DRAM(dynamic random 
access memory), Dil2£l(flash memory) 1^ DIIEaa ^XfM AI9S SJ ^^1^ IIH^IX|2| AfgE 81 

MOII HO, ^XHfe 2 AOI^jo^ oc 5 0 ^ H oi^2J SI ^3il^ IIH3IXIM0I 3H»a^U »t!92 6IS0IO. 
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nau. a m?\xw bd\ &oum mo\^2± o\™m itx\n ys, o\m)\x\t= m&±m w?\x\ o\\ aim 
o\ oiaas 2.m sife 2£ a^oid. n g°j smt <m^j^oj ^mji- wbp^ soich, q& a ^ 

5HlgJ HH3IXISI JHSOII ^Jr^ ¥SiSEJ^ Xj|£ tfd|3|. ±fi£J^ ^^X^XH^h 15 B2Pr feO* 33^01 JHOjaQ- 

fc §01 a. 

0121 «g SXII9S SHStt ^ o||0|IH £il^ (wafer I eve I ) Oil M £| a ^5HI1J IIH^XPf □¥£122 SiD. = , 

gA^oj 0,101m SIS g§I emoi e^EHI 9110 1 IH (semiconductor wafer PI- HISHB ?-||0|IH^¥Ei ae SHWOI 

IIH3I XI £U g§§ ^xl Til @Q. EH3I XI 3£U S§g ?JI0IIH XII 5 ^dl£f S¥#XH» 5fe £Si 

^JH°J SSOIQ. 3EH14, 911 01 IH EHfflOHAi, m 9IIO|fflS¥EI a8 ^BI6hX| 8^ & EH Oil A) &Sff Ii2^A|2| 

EH 51 XI M H£ft 4= am. Ham HH3IXIM HISShfeEII AFg£|{=r HI5 SblU SIS £§011 ?-l|0|ffl HIS fifcll, g§ 

MM OlStt ^ SIP. 01^ EH3IXIM HISoPI ^D\^ ^S£l^ £!¥XrXHM 4= 21§f 2|0|8PI£ 



£ is si hhh'(i2)£] mumm $\m bHGSdzjoi »as m$\ d\&w mm a ^shh md\x\(2o)m moi^ ge! 

£01 CK £ 2£ £ 121 2~2£ BeEOICK »H , £ 1 CHI AH ^CH SOI iSSb M I» = (22)» EAI8K7I flSJOl ^CH 

£ 1 a £ 2m a ^aisi nH3ixi(20)^ sioih aiaoii^d mssife msixisai, aae 3ie(io; silicon 

substrate)^ #¥SS| D[%X}Z] m$\ Oil ^40H°J a SHH(12; chip pad) B Sfte S^SI^ a(50)Hf, a HHH(12) 

3 mmm W*\0\ *J£I^ 3ie(10)2| e^J ¥^Oil gas 3^ bH£e(17; metal trace layer) » dHtfS(17)£| 
Be OH aaa ■ BH = (22: ball pad)OII ^CH M(30; solder ba 1 1 )0| §£S SJfca. 

S^lfflS a(50)g, ^JBI^ ?ie(10)S| ^¥2 Oil H£|fflS(EAie>S)a- 2J|*!o^ 219 ^40H°i a 2HE(12)£K MZ\ 
^ }| CM 10)21 LH¥2J S^U^M^ a 2HH(12)Me fl» g»£S(14; passivation iayer)^ ^ah^q K a 

nHH(12)^ Si ^¥Dls(AI)^^ 5EJCH Sl^m , M#^S(14)g 6ilf^ ^Sf^OICf. 

M#^S(14) ^lOil dfi6je(17)M g«8PI ^IShOl, MS£e(17) flOII a IIHH(12)^ m&&(24\ 

dielectric layer; 0I6K 6h¥ H2#OI£r »Cf)OI ^§°J ¥7)ll^ iSSCf. 

bH^e(17)0l a IHH(12)2I 2^£IOi 8f¥ 1^S(24) ^Oil §^£ID1 f ^£1^ P|&(10)S| g^J ^^^^ S^^CK 
0| ECU , ^ 0Hd#(17)2| ^ Eh Oil ^§£J BTI2J ^CH M(30)0| §S1 ^ ^§°J M HHH(22)^r H^SCf. 

DAI 12#(34: 01 8K ^¥ ^2S0|£ r »Cf)OI S 2HH(22)M HI2I» ^£1^ 5IB(10)2| 2 3 Oil 4:§2| ^^|^ gge* 
CL ^¥ ^^e(26)^ bH^S(17)^ SAI MS^S(14)^r ^3#{24)M S^ll SDK 

ndlH, M EHH(22)2f M HHH(22) ^lOil §^ ^^e(36)e ggg} Ol^Oil 3 CHI ^Qi M(30)M S^ehQ. M^, 
tJH^S(17)0l iSSfe a HHH(12)£r 6r¥ ^2S(24) ^OII£ g^S(16)0l §^£|0i SID. 

9-iioieh ai^oiiAi xiisa e^n ^i^oii a ±3\\m hh^ixi (20)^ mssitz ^c-\ M(30)2j 3^1 ^1- mi, £ 2011^ sai 

8 b r £F 1^01 e^^jo^ g HHH(22)^ ^¥ 12i ^Oil ^^^01 ^H^@ §^ ^PSOil in#£J^| ffH 

SOU, M HHH(22)2} #CH M(30) M0\9] 2^01 ^LK 0>^Ai , M HUH (22) 2] E| xPI- ^Oi^^^ M HHE(22)£f 

^CH MOO) AF0I2J S^OI gOie^l CH^Oil, M HHH(22)0il CHS ^CH M(30)2i Sfi- &m&0\ mO\m 4= 



CTiaAi, 8 g nnH2l iTCH S A^OISJ SS- ^5I^S tf^AIS ^ Si^ a ^^1^ HH3IX|g XII S 5^ G|| 

24D. 
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#01 S^sj^ gj^; &D\ a EHHEJ- irf£IE^ M^^e #011 6h¥ I^ti: a EHH2I XH 

dH^e $\mo\ a eh^sj- m\ &msio\ m¥ sas &o\\ i^sidi, ircn soi s^h 4- m iei 
^ bH<ys^; &d\ bH<y#e ssspi asks 6Pi a**? bH<y#^ a r ¥ §£g &011 aasaa. 6^1 m huh 
^?soi &¥ ^1 a nun, ^ ^?S2J ^oii ass s^ra^e 

; ^ m ehh #3 ^01 g^a goii ^cn s&ans, #a m ehh afoi^i 
m ^ch m°j m nH 011 me attas s^-ai^i^i mmo\, &i\ ?»2i ¥^011 &¥ i^§°s uss 



s oil dfe «H^e^i ohaH oil §^ s^eoi sg»te 

£!S S^OIOI. §fsj ^CH EHH AF0I2J 

m S# Dfge! a EH HI i¥I SSahfe 501 



501 tjn^amh nan, s nH^^h 

e^Ai^Pi ^shj Ahoi^i s hhh soil gpi 



SE» S CHI df^ a IHHfe S^sl^ SSI ^3X^1 MBilOil S3SDI, S EHH^r S^jsl^ m& ¥^Oil ^Xf bH 

SS3II ^ HO. 

0I6K g¥ £2i SSSKM K W9> SO &AH8FJI «a»2If fid. 

£ 3^ 911 01 m SEHOIIAjBJ ^^1^ EH 5? I XI Oil A[g£Jb 911 01 ffl (40) ■ 3H^°S UEfLH^ BHSE0IQ. £ 4£r 

S ttfSOII dfB m EHH(12)°1 XHbH^M bH^S(17)OI il ^3il^ EH5IXI(90)S SOI^izr S^S^Ai, 

M 1IHH(62)£] e^J ¥^Oil m{£h)¥(63)D\ m&B ^EHS SOI^^ SESOICh 3£l^2, £ 5^ £ A2\ 5-5d BSSOi 
P. 

£ 1,^6^, y£xll ?-IIOIIH(40)2i ^£1^ 10)011^ ^y^o^ ^| 01 ffl X1I3E 5§I S 1IHH(12)M 

s^sj^eoi i^^Di. ^di^ &( 10) chi sJ^moi ^4oh°i s^isj^ si(80)e ^^am, oisa^ m 

gj(80)M AhOI CHI m^mO\ S«OI S ^BS^(82; scribe line)0|£f^ 5^ ^ h 1*51*1 91t= MM 

oi a. nam, s^sj^ a(80)§ 01^^ s^u^^f ^ ° 5 ^i oiana^ai ^eai i2§[ 5^ ofua. a>af Ai , 

3213, flIOIffl eil^OilAI ^^^H°J U ^^1^ EH 31 XI M niSS 01*011 & (TfdfAi SBSJOI ^H^ S ^^1^ HH 

31X1^ ^diaMI SJfeQil, E 4 °^ E 5^ 911 01 01 Oil Al ^£IS a ^Igi HH3I XI (90) 2| iJ ¥^M SAI6H2 HQ. 

£ 4 U £ 5> §56(2, a ^^il^ EH5IXI(90)^ ^£1^ 5IB(10)2| #¥33 ^S»£l M^ilOil ^<-^H2| a EH 

H(12)M i^fe S^fil^ a(80)3f, a EH^(12)£J IHbH^e ^i ShCM ^dlE ^l&(10)S| g^j ¥^Oil bH<y# 
(17) ^ dH<y#(17)SJ ^BOil S mi H( 12) Oil ^CH M(70)0l ^P>SS ^feCK 

a(80)g, ^IEK10)°J #¥SOii S^aj^(£A|0}g)£f 2^|5jo^ ^^:HHJ & EHE(12)2f, ^ 

aiE ^IEK10)2| Ui¥H| S^ai^e^ a EHH(12)ee SSaPI ?iel M^^S(14; passivation layer)^^ ^PSSCK 
a EHH(12)fe Si i^DlH(AI)2^ EiCH 2(201, M^^#(14)^ ^S|9| EE^ gSf^lOICK £ 4 Oil AH ■ 4 s 91 

§oi, a EHH(i2)e& s^sj^ a (80)3 j\^x\e.\o\\ mm x\o\ ^ ^ & u . hehu a eh^(i2)2j ^ixpf ^hai s^si 
s a(8o)2j ^snaoii ^ oma 

M^^#(14) CHI UH^g(17)M SS6PI ^it!" 5f¥ ^2^(24)01 M^^S(14) ^iOil a EHH(12)^F in^EISE^ ± 

§2| ^Wl^ § ^ 9 CK a(¥ ^^S(24)o^^ B^^h ^Sife ^J\m£l MdlOIOIH(polyimide) 505 MOIM^ 

¥ei(benzo cyclo butene; BCB)H^ iSeib 3301 UtgrqotCt. ah¥ g^e(24)°^¥Ei a EHH(12)M ^#A|3I^ » 

e^^ei g§§ Angela. 
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bH<y#(17)0| a HHH(12)2j- 23£IH^ Sf¥ H2#(24) #011 S^Sffl , ^Bl^ 3|»(10)2| g£ »g2S g 

^SCf. OIM. dH^S(17)°J UBOII irEH B(70)0I 4> 2iiir SS£| B IHH(62):?I- 8«aa. 01 0. S tt 

sa tfAioooiiAife a hhh(i2)^ s^gs ateojsi :»s»a sai oil s^tj^i nieoii. m hhh(62)i= a h = (12) a^oi 

Ah ¥ §J£#(64)£ S HHH(62)§ ^dl^ 3IEK10)2| *}S01I S«»CL ^, &¥ aSS(64)S 3 

^ bH<ys(i7)m sai MS^ed4)3i m& m&mm)m 5¥ s^i #¥ m^mm)^ s^si^ acauoii 

^6HXI£r &3-AI31 S*jsJ^ U(80)e Sli SS* 0[L\E}, S^SjoS A^g£J^ UHG3I»2| ^8fS CHdB 4* 21 

CK ^¥ ^28(64) SES!" S^E! Ah^l g§§ eefOI S HUH (62)^ In SB 4^ 9JL£z ^PS(68)M 8381- 31 @Q. 

BB, S ^AlOIIOllAife ^CH M(70)^HJ »«AI3|3| «8K)I ■ HUH (62) #2| i^ii &28I XOmXI 

SHQ iJ¥§ tf-^SCK 3». £ 4011 HA|@ dh2f ^01 3^ (68)01 §£§1 S¥0il ( 3^ ^§(68)S| g£! 

¥^011 SEHSJ «¥(63)B fe-M* S 4= 2ACL ^¥(63)^ S3IS § EH 0I2J2J £JX^|- §EH H^r CfE ^EH^ 

6h01£ 01 2f iTOI ^S(68)°J 011 i}¥(63)M 3 ¥011, 01^ 0|| S^S(66)j»2| 3 

* ^ehsHj ^ si^i oisoii, ^eh m(70)si mm timgm &&taib ^ 91Q. 

Ah ¥ H2#(64)H^^ a^Oil CHe!- XHSgOl ¥4=6K31 , fee ^££1, H£01l/d°| £13 £ , 4*^B e°J 3* XI 

8£|2(, SW*! ggoi ¥^t[ ^Jlgg AJSSfc 5101 tttB5|Sm. WIS MCH , MBIOIQIH 5Efer ai^ AfrOISS ¥£! 
(BCB)Hf a£ ^}|MM AhgSfOJ LH XI SOW ^¥ ^^S(64)M 501 d^^ma. 

^^e(66)^ m&m(u)m msmJi mow hh<^s(17)2i s^e. s^e, ^i5§°^ oig^ 

¥^H^A1 , M HUH (62), ^S(68)2J LH« ^ ^S(68)°l ^¥1011 SSSCf. OlttH, S^S(66)g M SH 

H(62) ^011 ^¥(63)M WZ\M §^£1^1 OH ^011, ^BUOII dlHol-01 &m 3^#(66)Hf M nHH(62)2f£| 2^ 

01 e^FmH, irCH M(70)0l g^£J^ ¥^^J m¥ 951 ^ 4^ 2iCK 3^S(66)^^ EIEIs/^£|(Ti/Cu) 

, £l£f^/E|E^^-^£l/?£l(Ti/Ti-Cu/Cu), Bi/B§-?£l/?£l (Cr/Cr-Cu/Cu) , El Effeg^ei/^Pdl (TiW/Cu) , »¥D|te/U 

n/?ei(Ai/Ni/cu). tt¥Dite/Liaums/?a(Ai/Niv/cu) mm Ham ^ aa. nam, tiH<yed7)oi 1^3^ 
a nHH(i2)a m¥ ^^#(24) ^oiih s« 3^sd6)oi i^soi sao. 

M HHH(62)2I ^^#(66) ^011 ^CH M(70)M S^ehQ. 01 01, ^CH M(70)0I g^£J^ S^S(66) 

a m huh (62) Ahoi °j s^joi e^^^i cHgoii, 3^S(66)oii ^ch M(70)2j mm timgm m&M 

m 4= aa. 

#CH M(70)M SS^, M HHH(W62)0il M^1^(f lux)M H5& ° = EH MM MdlH £IM^¥(ref low)A| 

^jo^Mj M(70)M s EH M(70)^ M HHH(72)M mmO\ 3^ dH£± S( 17)Hf a HHH(12)2f 2^I^H^ 

2^@CL 0|EH°J ^EH M(70)^ S dH x| (bal I placement) ^^6^X1°}, Eg(plating). 

(stencil printing), HttXdnetal jet) »B0ll 2JoH AHH 4= BO. H3 > HUH Oil »a 3^ 

^IXiee ^011 ^S^e Oieth H^HS ^EH gH (solder bump)S iaSQ, DAI s EH gHl aiM^^AI^I ^ 

ch mm aasQ. ^ei^ »bs o^a(mask)« ajswoi ^eh ihioi^mm ei^a^ »aoi2, dh^S! aas 

§§@ ^Ahoj ^ LHM xi S ¥dl^ ^SOICK 

818, B ^AIOIIOIIAI^ 911 01 SI 51I^01IA1 Xll^S a ^^1^ HH3IXI2J #CH «0I ^^3^ M HHH01I i2i°1 !*¥ 

m »a8hsaw&. ^eh moi ei^ifiis^Pie §^ a ±3\\m eh^ixisj b hhhoii m&mz\ m^m 

gasfb e ^i^^i m^sj s^im ^oiuxi dt$=u. 

s »aa ^AioiioiiAi^ b hhh moioii hs§ se^ ^xfssi i¥i aawaxiB. os ^eh^h ^?^oi 

mCH, l¥i ^4=^H §£Jtr 4=H 2iM 30ICK 
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1. &¥eoii ass *<4oiisi g nHE2h &:>i a EHHMe smapi «s M#^eoi gsjsis ^nf; 

U EHHei in#£J£^ #3 1 #011 6h¥ 

m EHE2I XHdH^S SIShOl #31 SI EHHS- £l£JOi #21 8^¥ #011 S#aM, *DI MOI S^H 4* 

2**= m hues sr*= aiae:*; 

&d\ bH^ee si^i ^ma #3i 3^ an£#:n- m¥ i^t #011 «#£iw , #31 s ehe:?i- ^seie^i 
?soi g#s #*? 32#:of; 

#31 m hue, 2^ §y ^S°J chi n#£! shj e^«; §j 
#?i m hhe #si #?i s« #011 ^ch m;s s»shh, 

#31 #CH SHI- M HUE AF0I3 3^ U8I #CH «°| B HHE01I CH» 31T#§ »6TA|9PI #31 3^ ? 

¥^oii #¥ 12§2^ i¥i 3±m ^§2^ a ^aia hh^ixi. 

S^S" 2. XII 1 S-CHI 9JL0\M, #31 3^ bH£±#°J 0\d\OU §« S^r#0| tj#£JCH 2A£r 31 ^S^^ 5fe £| ^IH 
HH3IXI . 

S^Sf 3. XHI 1E h 01l 910] M , #31 #31 & IHE3I- §iS §#0|DJ, #31 = ^§31- ^CH HHE 

moisi s^e e^hAi^pi ahoi #31 a^oi°i m iihe ^ chi §i3i§ t!#, &i} §# e}= a&m §eh 

si i¥§ mizr a ^shiij hh^ixi. 

s^s- 4. xhi mni ^c^Ai, «5i a hhe^ a^i s^si^ g^j ^isna sani chi s^sim, ■ ahe^ «pi a 
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